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The instructional materials, techniques, and evaluation of effective-

“

ness reported herein were performed with the aid of consultant services ;

provided by the Bureau of National Defense Education Act Administration
oftthe“Califbrnia'State Department of Education. The resulting documents
are the product of the author's efforts, the consultants who rendered
expert services, and the sustained support of Riverside City College. ?
The points of view or opinions stated are the free expression of the
professional judgment of the author and do not necessarily represent
positions or policy of the Bureau of National Defense Education Act

Administration, the consultants to the study, or Riverside City College.
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Foreward

This project is part of the continuing effort in junior colleges to
improve the quality and impact of instruction at the collegiate level.
A ’ The project as reported here is restricted to gaming instructional tech-
| niqugs as applied to economics education. The inquiry is therefore
~delimited in scope and treats specific games utilizing computer assisted
Qedia, While the methods, materials, and procedures reported here may
lstimuiatérdevelopments in other subject-matter areas,»the.findingS'will
bé 6f priﬁary interest to thosg in economics education, and ohly secénd-
arilyﬁto othervsubject specialists.
| While‘major résponsibility for this project was carried by Mr. Fred
A. Thompson of Riverside City College, the project would pot~have been
possible‘without the cooperation of the gollege, the advice‘and counsel
of consultants, and the interest and cooperation of others involved in
economics education. |
The author wishes t& express appreciation for Riverside City College's
W contribution in accommodating the special requiréments of this project's
development. The administration and the data processing department. of
cﬁé collegerco-operatively removed impe41ment§ which wéuld otherwise have
sounded an early death knell to the project in its comprehensive final

form.
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 Earley of the Department of Economics at the University of California

The consultants to the proiect: Dr. Thomas B. Merson, Dean of
Instruction at Bakersfield College (educational research), Dr. Micheal
B. Intriligator, University of California at Los Angeles (eronometrician),
and Mr., Woodford Martin and Mr. Exnie Tolin (computer programmers); all
merit special recognition.

To the economics instructors who agreed to attempt experimental
replication at their colleges, Mr. Philip Starr of Chaffey College and
Mr. Charles Bakewgll of Mt. San Jacinto College, must be accorded the
gratitude of those interested in the practical application of this tech-
nique 1# other enviroﬁments. |

Finally to Mr. Wylie A. Walthall of Laney College and Dr. James. S.

at Riverside who reviewed the initial draft of this report, my special

appreciation.

Fred A. Thompson
Riverside City College

June, 1968
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Natura non facit saltum

Alfred Marshall

Background of the Project

The problems of all sciences can be formulated as the making of
intelligent decisions with respect to actual or h
Y action. Nature does not gratuitously provide controlled experiments in
economics whereby truths are bared. The crux of economic analysisf-of
the principles and relationships among economic variables--must’res;Qe
witﬁ theoretical relationships expfessed in wodel form. A model is a
simplified scaled-down version of a situation or pheno@enonuwbich is the
u;timate concern of economic analysis. Models render complex problems
amenable to systematic study. There 1s‘a1ways a corrgspondihg cost in
texms of irrelevance and artificiality.
The paradigms of economic-theory take many forms. Descriptive
- wodels, such as a fl&w of economic activity, are designed to Go no more
than present a comprehensible overview of how economic activity occurs.
Predictive modelg, such as econometric models of the gnti:egu.'s.,economwQ j

; 1
extrapolate recent trends to provide forecasts of economic .conditions.

&

A third type of construct, the analytic model, is the most commonly used
model genre in economic education., Familiar examples :include the

L, 2
Reynesian models of macroeconomics.and the market models of microeconomics.

1 For example, see The Brookings Quarterly Econometric Model of the

United States, ed. by James Duesenberry, Gary Fromm, Lawrence Klein, and
Edwin Kuh .(Chicago, 1965), pp. 681-722, :

Refer to Paul A. Samuelson, Economics, 7th ed., (New York, 1967),
Chapters 13 and 24 for conventional examples of such models.




Any of these models may be presented in symbolic form, in quantitative
mathematical form, or in an equivalent graphical form.

Teaching economists must be concerned with analytical models at two
levels. First, does the model efficiently convey to students the infor-

mation necessary to achieve the objectives of the course, i.e., is the

Amodei an effective learning device? Secondly, does the model intrinsically
- provide student motivation through analysis that is weaningful and relevant
to real world events? The teaching economist must always consider student
interest and the cognitive objectives of the course simultaneously since
they often exist in tandem. |

The effectiveness of the anlytical models as conventionally used in

the elementary economics principles coﬁfse is seriously questioned. The
"tools of analysis" of economics more often ‘han not become devices of
obfuscation in the classroom. While some economists'may take cabalistic
delizut in the obscurity of the esoteric technicai apparatus of ‘modern
economics, this is not the aim of the educator. The educator is inter-
ested in teaching in such a wéy as to facilitate learning given thé
charicteristics of his student clientele. To the educétor, the model is
not the end knowledge to be attained by recalcitrant students, but rather
& the vehicle through which knowledge and understanding of economic phe-

nomenon may be effected., Analytical models which serve as effective

teaching devices are means to the end goals or ultimate objectives which

we sometimes designate as "economic literacy." It follows that economics

educators might render a more valugble service to studénts if they were

to pay more considered attention to their models before they entered a

classroom. What are the specific objective§ of this unit of study?
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What wodels are appropriate in achieving these objectives? Which models
will be most effective with these students? What method of presentation
should be used in order to stimulate student interest?

The laconic catechism of traditional economics instruction too often
tends towards a minutiae of trivia which has very litrle immediate or
residual impact upon students of the elementary course.3 Instead of the
principles'of macroeconomic fiscal policy, students are instructed in the)
nuances of the slope of consumption functions and shifting equilibrium
levels of income. Instead of an overview of the modern firm and the nerket’
structure environment within in which it must operate, students are asked |
to reproduce patterns of cost and revenue curves of proper Marehailien‘
contour and labeled according to the family, genus, and species of(a
taxonomy devised by venerable economists. It is not surprising that
students either avoid such a course as the plague of lower divisiqn cur-
ricula, or mitigate the scourge with a rote menorization eookbook néﬁroach :
to the subject, Both such approaches (avoidance or cookbooking) oﬁviate
the uitimate ebjectiées of economic education.

What, then, would an ideal teaching model be like? For pedagogical

purposes economic models should have attributes of facile comprehensibiliryg";_"f,

relevance to significant real world phenomenon, and obvious transfer
transitions from model 1mp11cations to policy alternatives. In addition,

the model should elicit from students a self-generating awareness and

3 George L. Bach and Phillip Saunders, "The Lasting Effects of
Economics Courses at Different Types of Institutions," American Economic
Review, LVI (June, 1966), p. 510,




abiding interest in economic problems and issues. The latter attribute of
an ideal teaching model, sometimes referred to as "student metivation," is

a subtle one. It is never.heless an attribute without which neither the -
immediate cognitive objectives of an economics course may be fully realized,
nor the long-term impact of economic education improved and sustained.
Student interest and course effectiveness are wutually reinforcing in

their effects. For the educator to ignore either would be a gross de-
reliction of responsibility.

This report is predicated upon improving the instructional effective-
ness of various economic models via a relatively new and unproven instruc-
tional technique. The technique builds both from traditional economic
theory and from new instructional media. There is little radically new
about the methods and techniques bared here. A brief review of related

techniques will follow this explicit statement of project objectives.

General Objectives of the Project

A recent study of economics education in California junior colleges

revealed that less than 5% of junior college students receive any exposure

to formalized instruction in economics.4 The economic literacy of junior
college students receiving no exposure to economics instruction is not

significantly different than that of a large sample of high school seniors

who have likewise never taken an economics course. As consumers in a

private enterprise economy, and as citizens in a democratic political

4 Fred Thompson, Wylie Walthall, and Thomas Merson, Economics Education

in California Junior Colleges, U.S.0.E., (June, 1967).
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system, these students will face a multitude of deéiqions thtqugﬁoqt their
lives where rational and objective -_analysis of issg’x‘es?‘;nd' ﬁfoble‘ms ﬁill
afggct both the ‘indi.vidual and the collective we‘lfai:eq,' *‘Ecolno‘niics offers
the analytical tools through which individuals may reason e;‘.’;‘?ee;:‘:!,v'ely~ about
economic problems. The alternative to more effeét;[ve economics ‘edu'cation
is a fu.ture where such decisions are based upon ignorance, é#g:;ce, and

: A prejudice., The need is clear. As a greater proportion of loiver divi;ion
students look to the junior colleges for their educational requ'.irem'ents,

these instituti,ons must provide the opportunities whetfgby grea‘.tef‘ numbers

of students will be effectively taught e":conc;mics.‘ “The jimioi: ~collegésy

ot -

have thus far been unable to meet t:hfs challengé.

{ ‘Th:is__prqjéct 1sx,aq attemp. . to énéwér the need ‘for:' more :at:;"rAaq‘t‘:_i;vg and
effective economics education -thr—oﬁgh a unique approach to ﬁg;ﬁﬁétién in i :
‘glemgntary economics. Econometric models approx‘in;géing‘(fli’éi “tgai world" N

will be computer programmed to enable individual students 'tfé ﬁlyéy;;"b‘lévs of

monetai:_y managers, economic advisers, or businessmen. It is asserted that

this method of computer simulation will achieve educational ‘qugbiti'.\_rép_ -

| veffi.c’:_iQe'ntljr, while additionally eliciting student inVoivemgnt°j’ and interest
1@ economj.c affairs so necessary for sus tained achiew}gﬁéné '$n%i' last:lng -
ec!uéatibpalz impact. The method _proposed is to bié ‘»eﬁraluated 5 and ¢ fPtoven | :i“-;
efféctiv@ » disseminated widely among instructors in eqbﬂomicd o The ha{'dwaré L
(IBM 1620 system) is accessible at most :)i:’nior colilégé'a.l ' 'Iiie ¢6:'ét;"j.n .
dollars and instructor time is low. The software is \i:ehi‘g const‘i:gc’ﬁed and *'_4
will be: inexpensive to duplicate. | | o .

~The ke assumption of this project is that a greater proportion of ij N o

junior college students will be attracteéd to, and taughé 'ef'f“e:ctivelly’in, v

T N )
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existing economics courses if the proposed teaching technique is utilized

in instruction. The traditiodal economics course utilizes a textbook-
lecture-wbrkbook method of instruction. Students are bored by the abstract
theory which seemingly has little relationship to the real world. Students
chaff under the drill of trivial workbook problems. Students become

passive notetakers in class, memorizing shibboleths for examination purposes,
with little if any residual knowledge, changed attitudes, or skills remaining
with the student after the final examination. Students are generally bored
to intellectual death. The fault is not in the stars, nor in the students.
The crux of the problem in economicsreducation is artless instruction
largély'unchanged in technique for 200 years. If economic concepts can be
taught in grades K-12, there is certainly no reason why they cannot be
effectively taught in the junior colleges. -

‘In genmeral, the hypotheses to be tested are: there will.be no
significant differences in achievement»between students taught in the con-
ventional way, and students taught under computer simulation techniques in
an eieméntary economics course.

The null hfpothesis wilL be tested using a two-tailed t-test on

student performance data. The level of significance will be set at 0.05,

~ i.e., the null hypothesis will be rejected if the test of significance

reveals a value less than 0.05.

Additionally; student opinion questionaires will be comstructed to
assess interest generated by the games utilized.

The general procedure to be followed will include: - 1. constructing
or adapting economic models to specific educational objectives,

2. programming the models in Fortan II for computer utilizationm,




i; 3. utilizing the models in a clas’sAroom situation, and 4. evaluating the
effectiveness of this instructional technique verses conventional instruc-
tion.

That simulations can be an excellent means of stimulating interest and

understanding on the part of the participant, and can be particularly effective

in the orientation of students who are unfamiliar with relationships assumed

by economists, and present experienices from which insights arise, and
effectively reorient student attitudes--these are my biases. 1In order that
biaees do- not evolve into prejudices, careful objective analynis of the
generated results will be necessary; For this reason, the specific reeeareh 7
designs are specified and‘ possible sources of invalidlty explore'd.’

_ The inetructi_.onal _materials and experimental findings genernted by this .
project will be di’s»seminated to interested individuale in economics edu-A |
cation, either through the ERIC Clearinghouse on Junior Colleges, or by

direct correspondence with Riverside Ctiy College.

Related Instructional Techniques ‘ " ,

In designing leaxrning situations ‘educators have long been interested
in the relationships between students, teachers, and subject matter. 'Ihe)
teacher-dominated (,leet:m:e)‘g method in economics instruction has predom- —
1nated since long before_. th_e daye of Adam Smith.- Today, there are se_rreral
tﬁ:e's”of pupil-centric patte'rns ofr {nstruction which allow active student
involvement in a lear_ning process. Aetive student response ,encourege_s, the
development of prcblem-solving abilitiee, attitudes of :lnqtiry, and student

" intéerest.  The transmission of lower level cognitions (e.g., knowledge of

facts and definitions) is therefore often relegated to other instructional




wedia such as the printed page. The following brief dedériptiona are
ingtructional techniouea related to student-centered instruction:

The case study approach, which is commonly used as a method of instruc~
tion in courses in law and business administration, is a way of presenting
comprehensive problems to students which they may then analyse by meaningful
use of antecedent analytical constructs, Although the 'ptoblem ptesented
are temporal and specific, it is generally assumed that this method of

instruction builds a cumulative understanding which may be transferred to

other similar phenomenon. -

Role-playing as a teaching method involves overt student asaumption

of behavior patterns of others in order to experientially learn functional

telationships in a social context. The experience of other environmental

aituations, fe g labor-management negotiations, markets structured by

specified economic forces, etc.) involving student interaction brings about |

emotional and cognitive learning approximating the reality r:eplicated.5 |
Gaming is an instructional technique lor.g utilized as a means of |

training students to apply appropriate strategies to achieve a defined goal

function. Historically, gaming has been common in military inatruction and,;:- »'

more recently, in business administration education. Educational games .
involve not only logi¢ and theoretical analysis, but also auojective or
Judgmental evaluations dealing with imperfect information. ‘E:kpectations

regarding probable events thus enter into the decision-making process. The

9 §ée Myron L. Joseph, "Role Playing in Teaching Economics," American

| Economic Review, LV (May, 965), PP.556-565,




.-over-all object of a game is to devise some rational policy (strategy)

which will bring about a probable optimal array of outcomes given the

. 8oal functions of the participants (e.g., material gain).

Games in economics consist of sets of rules, abstractly comparable to
the actual conditions of economic 1life. Around these rules, strategies are
exercised by the player by wanipulating certain decision variables in
order to realize valued outcomes or consequences. Conflict, either among
competing participants or among competing goals, serves ag the basic
operational constraintiwhich wmust be compromised.

Simulations in'economics refers to the technique of building models

that reproduce part of all of the output of a behavioral system. Generally

. the models constructed have a time dimension, €8y the results of a

preceding period may be incorporated into a following period. Vhrious
objectives may be pursued'with a simulation wmodel such as forecasting, »
estimating values of unknowns, or generating hypothetical tﬁme paths when
certain variables are controlled. Econometrics has contributed to the
development of models integrating empiricai research into theoretical

constructs. With the advent of the computer, models of great complexity

. have become feasible.

The Basic Gaming-Simulation Process

The method of instruction pursued in this report incorporatesoallr
of the preceding instructional techniques in a dynamic or reiterative'way.
The studant assumes a defined role, makes decisions, and bears the conge-
quences of his decisions in a simulated environment approximating some

subset of the economic relationships found in the real world. Students




are thus actively involved intellectually and emotionally in a.learning
: process where a great deal of conceptual material is incorporated into
- -a composite whole.

The advantages of computer aided instruction are numerous. The

student 1s not forced to directly manipulate the complex mathematical
relationships found in a sophisticated economic model. The computer
manipulates the model, gioen student inmputs. Students are thus liberated
from the minutae of detail and tedium of routine calculations, and are

free to examine many possible states of the world without conputational
constraints. In additfon, many individual student‘responses can be
processed before interest extinction takes place. Nearly immediate
reinforcement is desirable in gaming situations. No other instructional
mediwm allows the comparative speed, convenience, and degree of possible B

sophistication.

Related Research and Pnolications
| ‘The related research in the area of gaming utiliziné computer
simnlations is not extensive, particularly“with reference to economic
education. More importantly, there is little evioence qﬁﬂsystematic
- evaluation of the relative educational impact of such instructional | : ’?fifn
techniques vis-a-vis conventional instruction. L | o
Myron L. Joseph writing in the May, 1965 Ame"“” Economic Review

on "Role Playing in Teaching Economics," prefaced his presentation‘with.

10




If our graduates do not understand and remember economic
analysis or accept it as relevant to policy issues, we have
failed. Whatever the cause, we are not having a strong enough
impact on our students. Without ruling out the possibility
that the subject matter of our courses may require critical re-
examination, I suggesg that we should focus more explicitly on
the learning process.

The author then reports on a teaching technique (role playing) which he
feels substantially increases the educational impact on students through
4 active student involvement in the learning process.

In another study entitled Mathematical Models in Teaching Economics,

L]

the authors build upon -the work of Daniel B. Suits to construct a computerized . - E
model capable of simulating the U. S. economy for instructional purposes.7 |
The decision variables and lagged data inputs required for each simulation
are quite numerous (44 entries are required for each decision). Because ‘
of this, the model becomes cumbersome as a teaching device}fg; students in
elementary economics. The model used 1s also deficient with resbecﬁ»tb
theoretical simplicity (for student comprehension) and adhe;ence to :
national income accoudting conventions commonly presentedin\:hg‘elew
mentary~econbmics course., o

Dr. Bernard F. Haley in his Experiments in the Teaching of y_a_g_i_c_:_
Economics devotes several pages to "Games- and Simulation."8 In“mosf

< cases, however, the games described are in the developmental stage and have

6 Ibid., p. 557

Vergil Miller and Barton Smith, Mathematical Models in Teaching
Economics, U.5.0.E.,. (Cheney, Washington, 1966).

Bernard F. Haley, Experiments in the Teaching of Basic Economics,
(New York, 1966), pp. 18-22.

11
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yet to be odeoostei§ evaluated in terms of scientific experimentation of
instructional effectiveness.

Dr. Richard‘E. Attiyeh of the University of California at San Diego
has synthetically deviaed a comprehensive macroeconomic model explicitly
designed for teachiné pcrposes.g In manipulating the model econony,
studentn possess two p olicy variables “
ginal tax rate, through which they may influence aggregate spending,
Aemployoent, and the price level. Dr. At lyeh'is also constructing a model
incorporating monetary cambonents for :.lassroom use.

| The following mecroeconomic model is a direct result of Dr. Attiyeh's
._semina]uwork The emphasis in application differs from Dr. Attiyeh’
approach the computer progrmm and data processing procedures are original('

and the evaluation of 1nstructiona1 effectiveness is unique for an 1nstruc-'

tional technique of this genre.

9 Richard E. Attiyeh, "A Macroeconomic Model for the Classroom,
New Devolggments in the Teaching of Bconomics, ed. Keith Lumsden
(Englewood 011ffs, New Jersey, 19b7), pp. 65-73.

12
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THE MACROECONOMIC GAME

Introductory Remarks

Macroeconomics is the study of the principles and relationéhips to be o]
found in aggregative data measuring income, output, employment, and prices

‘occurring in the eantire economy. The emphasis in such a course generally

centers around the natlonal income accounts, the theoretical and empirical
relationships betwzen economic variaﬁles, and the appropfiafe monetary
and fiscal policies consistent with out national economic goals of price

stability, economic growth, and full employment..

A considerable amount of effort has been devoted in economiés'to‘the‘
quantitative specification of the relationships among economic vafiables
(écdnometric models) which render our economic system amenabl} to stqdy
and‘sociél control. Queétions of appropriate economic policy pivot on
the goals of economic ﬁOIiEy; the decision variables or,poliéf tools
available to influence economic outcomes, and the direction and magnitude
Sf effect resulting when policy actions are pursued.

Cohventﬁonal instructional procedures are replete with algebraic
formulas, theoretical graphical eiﬁositions, and a plethora of eéoteric
jargon (e.g., the consumption function, marginal propensity to consume,
equilibrium level of NNP, etc;ji The student often fails to acquire an

adequate understanding of economic theory and how it applies to economic

policy decisions and events observed in the réal world.

13
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An Alternative ‘Approach
The first questions to be answered when structuring —a learning

environment are: What are the intended outcomes .of this unit of study
in terms of measurable student behavior? What will they know? 7How will
students be different when they terminate this unit .of study?

- The following statements constitute a partial listing of specific
obj'ectives for a unit of study in economics treating macroeconomic

‘ ‘theory and fiscel policy implications.

-1 Students will identify the limiting ceiling on potentiel
productive capacity as being basically due to limited resources.

-2; Students will identify the "outpnt gap" as the difference
. between our pdtential GNP at full employument and our actual GNP,

3. Students will identify the level of aggregate demand as
being the most important factor in determining whether the actual
GNP approaches the potentiai GNP.

Zr. Students will identify the multiplier process as that magnified
change in GNP resulting from a) a change in government expenditures, ) -
b) a change in tax rates, or ¢) a change in investment: spending. LT Ry

" 5. Students will idenci fy "functionalflnance" as the conscioua use
of government fiscal policy to achieve full employment with price
stability, with little or no regard ‘to balancing the federal budget.

‘6. Students will identify gross investment as the most destabilizing
of the major components of GNP.

7. ‘Students will recognize a key difficulty in economic stabilization
as being the .problem of .predicting aggregate demand accurately enough
to’ ‘tdke appropriate- countermeasures via fiscal policy. -

"8. Students will identify reasonable price stability as a situation
“where 1-27. incérease in the price level prevails.

9. Students will identify the unavoidahle ninimum of employment in
the U.S. as between 3 and 4% of. the lab.. force unemployed.

'10." Students will be able to identify and explain trade-off
relationships between stable prices and the level of employment.

14
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11. Students will identify and definme real economic growth as the
deflated annual growth in GNP.

12. Students shall identify rapid rates of inflation as having adverse
effects on the level of real output. :

Once a set of objectives are specified, the next question is, "How

may instructional materials and procedures be organized to intensify

- learning by these students?" It is immediately apparent that simply

reproducing an aggregate demand function is pot one of the educational
objectives to be attained, even though nearly every major texbook seems
to present the Keynesian model as if it were, in and of itself, the
prime objective. Actually, the model must be viewed as a learning device
through which student cognitions and understandings are effected. But

is learning facilitated by the gonventiénal hodel? How many thousands

of man-hours have been expended on either explaining the model to students

or simply requiring that students memorize the model for examination

purposes, with so little immediate or long-term educational impact?

Instead of the conventional approach, the following instructions

were given to students in the experimental group:

The following is a brief description of an economic model that
we shall use over a period of weeks to illustrate the. principles of
fiscal policy.in achieving the goals of .our economy.

This model has been created to play the role of the real
world. The exact mathematical relationships of this model are not
important. You have available to you the variables (e.g., GNP,
employment, rpice level, etc.). generated by this model for 10 time
periods. As a student, you are now thrown into the same position
as a policy-oriented economist. You have considerable information
on the past performance of this economy, but no precise knowledge
of the structure in which these variables are determined. Included
in the model are two policy variables, which you are to determine.
It will be your task to look at this model eccnomy and, with the
benefit of this history of performance, choose the next period's
values for the policy variables so as to maximize economic welfare,
The results of each decision will be fed back to you and new decisions

15
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made based upon the results you have created. This decisionrmaking
process will be repeated every other claes period until five de=-
cisions have been rendered. At the end of this process, the instruc-
tor will evaluate each participant's economy according to performance
criteria based upon competitive rankings on price level deflated
GNP, and average uemployment rate, N

Ybu will be able to influence the performance of this economy
through changing Covernment Expenditure (G) or Net Taxes (T). On
your decision sheet you will indicate the policy variable for the
next period. T%* is the marginal tax rate. T¥* for any previous

~period is on your history chart for periods 1-1C. If no decision
~ sheet is rendered on the date it is due, the previous period's
, policy variables will be used.

~ Along with these general instructions, students received a ten-year

)history of performance of this model economy. A total of three class

3 periods were used to acquaint students with the game and to discuss

qualitatively what appropriate strategies might apply. No attempt was

’made to specify exact mathematical relationships among the variables.

,'From the history of performance of this model economy students estimated

‘the ltiplier" (which changes as the marginal tax rate changes), the

target GNP for the next period to achieve maximum economic growth

U:consistent with full employment and ptice stability, and the appropriate \

j:fiscal\policy vhich would provide the level of aggregate demand consistent
5.Zwith these goals. :?P§~b§51¢ strategy, then, was the balance off aggregate
A:jhdemand;with potentislioutput. A 3% growth rate. (compounded), a 4% “

‘ unemployment rate, and a price level increase of IZ'wers all goals which

could be achieved simultaneously if appropriate policies- wexe. followed.

A lover unemployment rate could be achieved (with a minhmmm level of

A3.52) only if the student was willing to accept a higher rate of inflation.

In addition, forecasts of changing iavestment expenditure levels (provided

by the instructor) forced players to compensate fordeclines or surges in

“private secto expenditures by offsetting public sector policies in order

: to maintain overall economic stability.
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Student decision sheets were constructed by superimposing ditto
imprints on optical scanning answer sheets which could quickly and econom-
ically be converted into punch card_ inputs. Samples of these student
decision forms, the mathematical relationships of the macroeconomic model,
and the FORTRAN II computer source program listing for the game are included

’ in APPENDIX A, o
In place of optical scanning answer sheets (requiring IBM 1230 Optical
) B MarR Scoring Reader plus IBM 534 Card Punch equipment or the equivalent),
mark-sense cards and complementary hardware may be used. 'l'he source
h mprogran was written for use with an IS4 1620 Model:I computer with a 1443
Printer, a 1311 Drive » and a 1622 Caxrd Read Punch. . Small modifications

in the program will render it compatable with any equipment in common use.

The game was constructed with this goal in mind.,

Enalustion
VSince‘ the educational objectives of this unit of study were specified
. Ain'advvance, test items could be constructed which would assess student
achievement of those explicit objectives. Therefore, an experimental
research design was constructed, subject to. desirable controls on possible
sources of invalidity and carried out so that statistical testing of the
general null hypothesis could he. effected, To those educators who recoil
at the 'thought of using students as ;'guinea pigs" in educational research,
| it should be ciesr that, at least in economic education, there is little -
or no opportunity cost involved in experimentation. Available evidence
seems jyto suggest that there is ample room for improvement in the ele-

mentary economics course.
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$ udaents were divided by classes into an experimental group(those who
played the game), and a control group (those who received conventional
instruction). Neither group was informed of the experiment in advance,
although the game seemed to stimulate so much student discussion beyond
the classroom that students in the control group asked why they were not
doing what the other classes were doing. The ‘reply to this query was merely
- that this class was doing something different. For all they l;new, they
we‘re. the experimental group. But to the extent .that isolation of the two
groups was -imperfect, some experimenfal error ma& have been introduced
into fhe eYaluation. There was no evidence, however, of any wholesale
student collpsi.on which might render gputious the findings of the study.
One possiblg source of invalidity in the experiment was instructor
bias to inf}ugnce the outcomes of the study. Since there was only one
1nstruct§r ﬁarticipating in the controlled evaluative procedure, control
on this ;ource of invalidity was ‘effected by distributing to both groups -
the specific behavioral objectives for this unit of study. Students knew
in advance what was expected of them in terms of educational attainment.

The control group was not slighted, but was told to read relevant chapters

in the textbook used and to work out problems in the workbook. Five lectures
vere devoted to the conventional treatment o:“. macroeconomic theory paralleling
the exposition found in the most popular textbooks in use (Samuelson, Bach,
and MéConnell), with illustration by way of isrepared transparencies and an
overhead projector.

Another possibie source of invalidity in the experiment might be
attributed to‘ t{ﬁe novelty of the media used by the experimental group

(the computer and resulting personalized printouts). Whether there is an

18




inherent "hardware effect" with computer tiée, and whether this is the

"gimiék" which actually affects pérf&rmance rather than the gaming at-
tributes of the learning process, are good ques"t":iohs . In order to rule
out this possibility, students in the controi group weraéb giveﬁ an
individualized computer -ptint:ont of a five-year ‘simul;fi‘;on of the American
economy (using another model) in conjunction with é lecture topic on
forecasting. The theoretical relationships of this particular model were
not discussed, and control group students did not manipulatel.' the model

in any way. In short, any possible differences in the performance of the

two groups must be attributed to gaming verses conventional instruction.

Student Characteristics

Students in this economics class were composed of qoilege sophomoreé

intendingr to transfer to a four-year college. The modal age of the s‘tudents o

was 19. Over 60% were majoring in some aspect of busiﬁéss administration,
The experimental group and the control group had the following ability

and previous knowledge of economics characteristics when entering the

course. (See next page for Table.)
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TABLE 1

Pre-Test Data, Both Groups

Control Group SCAT*

N = 38

Mean 303.94

s.D. 8.74
Experimental Group

N = 105

Mean 303.36 29.92

S.D. 11.03 6.45

Differences of Means

Difference 0.58 0.70
SOE. 1.86 1. 11

* School and College Ability Tests (verbal
and quntitative), Educational Testing
Service. -

** Test of Economic Understanding, Science
Research Associates, Inc.

Since the critical value of Z for the two-tailed test at the 0.05
level of significance is + or - 1.96, the hypothesis that 7these two groups
were significantly different either in terms of ability or previous know-
ledge of economics cannot be accepted (or, the null hypothesis ia this
case cannot be rejected). The two gz:oups are near).y identical with
respect to the above-mentioned characteristics.

The experimental interference occurrgd after the midt;em period of
the course. Two test instruments, one consisting 'of 35 multiple-choice

questions derived from the speéific objectives, and one essay question,

20




were used to measure student achievement in the two groups. The essay

questions were read and graded by an experienced economics instructor who
was not aware of the evaluative procedure or which students were taught

via gaming and which were taught via conventional instruction. These

data are presented in TABLE 2.

TABLE 2

Experimental Data

Control Group MIDTERM OBJECTIVE ESSAY ]
(before inter- | (35 points) (15 points) o
- ference) ;
N = 38 u :
Mean 59.11 21.32 10.24
S.D. 8. 12 3015 1.91 :
erimental E
:
N = 105 . ;
Mean 61.28 ) 22.04 10.22 . %
s.D. 12.31 & .64 2.53
Differences of Means
Difference -2.17 -0. 72 0.02
i S.E. 1.78 0.68 0.40
% Z - 1 ° 22 - 1 ° 06 0. 04

3 ¢ ) . 4

©

Again, the data do t;ot support rejection of the null hypﬁthesis when
éithef the objective measure or the third-person .subjecﬁive measure of
student performance is .evaluated statistically.

There are two inferences which might be explored with respect to the
experimental findings. One obvious inference would be that, at least with
these students, the method of instruction was of little importance in

influencing outcomes. A more subtle inference might be that there was an
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jnadvertent interference introduced into the experimental procedure when
students were given the specific objectives to be achieved in this unit
of 'st:udy. In fact, the behavioral objectives may promote a much stronger
interference than any comparative teaching methodology. This element of
the research design, while sound educationally, may in fact mask experimental
‘findings. In the interest of measuring this effect, it was hypothesized
that the educational -impact of behavioral objectives might be relatively
more inportant in the short-run, while gaming (involving active emotional
and intellectual involvement in a learning process) would tend to have a
long-term impact. Accordingly, 20 of the multiple-choice questions pre-
viously used to evaluate student performance were repeated withia the
150-question final examination given to both groups. These quest_ions
were used as a measure of the comparative residual impact of this unit
‘of study. The time—interval between assessments was 7-8 weeks, depending
upon final exam scheduling for the classes involved.

(See next page for Table 3.)
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TABLE 3

Residual Impact

Control Group Repeat Questions
(20 points)
N= 38 - ,
Mean 15.80
S.D. 2.68
@egiment'al Group
-N = 105
Mean s 16.41
S.D. 3.26

Differences of Means

Dif ference . =0.61
S.E. -~ 0.52
z. ) : "0056

Entire Final
{150 points)

117.95
© 13.59

116.71
17.24

Agai.n, :r'ejecti.ng the null hypothesis is not wdrranted by the 'data f

presented here. It must be noted, however, that previous examinations

were used 1n class as a learning device (i.e., the exam questions were

roviewed in class along with item analysis data aft:er each examination),
and previous examinations were available on library reserve to aid students @

studying for the final examination. Thus, considerable historical con-

tamination was present in to influence these results.

Finally, the dispersion of final grades among the two groups (cpntrel .

and experimental) differed warkedly. The control group was ‘evidenced by

a great number of "C" letter grades with few high or low marks. The

experiment:al group received all of the A" grades and a greater proportion

of "F's." Since the experimental gtoup had experienced a different type

of educational, procedure (e.g,, monetar,v'policy presented concept:ually
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as a "game," and practical difficulties in implementing stabilization
policy treated as a political ''game"), one last statistical evaluation

was conducted.

The dependent variable Y (total points earned during the course) was

taken to be a function of student ability (SCAT score), previous

knowledge of economics (Test of Economic Understanding), a motivation

proxy (previous G.P.A.), and a dummy variable (dichotomous variable:

1 = control, 0 = experimental). Thus, the multiple regression equatipn iss
Y = A, + ByX; + BpXp + ByXy + ByXy

where:

Y = dependent variable, total points.

Ag = y intercept. L ,3
By = partial regression coefficient on independent variable X;. %

X, = SCAT,

1

By = partial regression coefficient on independent variable Xj.

X9 = Test of Economic Understanding.

By = partial regression coefficient on independent variable X3;

X3 = previous G.P.A.

, 34 = partial regression coefficient on independent variable X,.

X4 = dichotomous 1, O.

The data was prepared for computer input, and a standard linear
regression program deleted independent variable X, in accordance with
the T-Test and returned the following predictive equat::~ with a standard
deviation from the regression = 0.2339084:

Y = -0.48678922 + 0.61827146 X; + 0.13707296 Xp + 0.2444038 X3

24




The equation indicates that the descending order of predictive ability
of the three remaining variables was 1) SCAT, 2) previous G.P.A., and
3) previous knowledge of economics.’ Gaming-ﬁas not a signifiéant

influencing factor in determining student performance over the entire

course. The variance was adequately “explained" by the othef thfee
independent variables used in this analysis. |

,v A Anotﬁer interesting aspect ongaming =5 an instructional devicg is
its alleged»impaction student attitddes' and values. It tsﬁdommonly be?‘”‘

lieved that students entering the elementary economics course have an

v Y . . e
P B N A R TS I | 'S

éndufing pfejudice in the area of public finance which holds government
~deficits and the federal public debt to be unmitigéfed evils leading .
ultimately to penurious ruin. The macfoeconomic gaﬁe is go‘consﬁrﬁéted f? ) fé
as to encourage the conscious creation of go?ernment deficité.télgéhiéve . S
the economic goals of the model economy. A properly stimml;tivé—&eficit,"ii1- :
leads to a much more desirable array of outcomes than ﬂoes a tigidly ‘_1{l"'{u
balanced budget (G = T). On the other hand, overzealou; u§évéf | ]
government deficits in the game invite spiraling price ievel increqseé»;nﬁ :‘v;iig

dampened deflated economic growth rates.

> The following attitudinal questionaire was constructed and admin-

istered to the control and experimental groups on a pre-and post-test
bagis. Studgnts were informed that their responses would in no way in-x
fluence their grade in the course. Students were asked to place their
names on their survey instruments to discourage irresponsible replies.
The time-span between assessments was four weeks.

(See next page for questionaire.)
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EXHIBIT A

FISCAL POLICY GOALS |
Please rank the following economic goals according to what you think
their relative importance should be., For example, the most 1mportant
economic goal would be ranked #1, the second most important #2, etc.

Rank ' ' . Goal

Economic Growth

_Balanced Government Budget (if possible)
"Full Employment -
Price Stability ‘ - -

‘: |: ‘: )

A: agree Please circle what you feel is t:he
0: no opinion - appropriate response.
D: disagree

i. AO0D A large national debt promotes inflation and threatens natiénal
bankruptcy.

AOD Fiscal policy requires conscious creation of budget deficits
or surpluses.

3, AO0D The primary purpose of tax policy is to fum:l.sh revenue to
the government.

AOD Sound finacing requires that the government balance its
budget.

5. AOD The size of the total national debt has less impact on current
economic activity than changes in debt.

A0 D  The primary objective of federal tax policy is to keep the -
economy stable -and growing.

N
.

F

(=)}
.

. The latter portion of the questionaire was constructed to serve as -
an index of complicity, i.e., responding the way you believe the imstructor
vants you to respond. If a student ranked "Balanced Government Budget"

(EXHIBIT A) as #4, the complicity in response was measured by assigning
: A

values:
Jtems 1, 3, &4 Items 2, 5, 6
0= 0 0= 0
D= +1 D= -1
26
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Thus, complete consistency with the #4 ranking of "Balanced chetmhéht;
Budget" would yield a -6 on the item anal&sis abéve.» ‘Complete incon-
sistency would yield a summed value of -6. The complicity index mean
for the two groups (control and experimental) wés calculated by summing

all individual complicity values and dividing by N.

TABLE 4

Attitudinal Change

Pre-Test Rankings

Experimental Group (N = 101) Control Group (N = 36) o
Goal Mean Rank S.D. ! " Mean Rank S.D..
Economic Growth ... 1.60 27 1.59 20
Balanced Budget ... 3.59 23 3.68 .26
Full Employment ... 2.16 25 '2.29 25
Price Atability ... 2.60 .29 - 2.56 25

(% ranking balanced budget #4: = 69%) | (% ranking balanced budgeﬁ # = ‘7751)‘ -

Complicity Index = -.98

Complicity Index = -1.2

i
}

Post-Test Rankings

, Goal Mean Rank S.D.’ Mean Rank S.D.
Economic Growth ... 1.88 .90 1.58 .27
Balanced Budget ... 3.98 10 3.97 14
Full Employment ... 1.86 26 | 2.25 <26
Price Stability ... 2.28 .21 2.30 .77

(% ranking balanced budget #4 = 92%) (% ranking balanced budget #4& = 89%)

Complicity Index = +2.1

Complicity-Index = +3.2 S

.

The first rather surprising item in the data i.s' the low ranking
accorded to "Balanced Government Budget" on the pre-test. Informal surveys

revealed that this may have been in part due to a lecture (before the survey)
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~attitudes consistent with that belief. The post-test complicity index

”concurrent set of attitudes morz2 nearly consistent with that ranking than

4 administered to both groups of students at the end of the course to assess 1

‘student attitude towards economics efter one semester of instruction.

Each'item'on the scale could be rated from 0 (lowest pdssible rating) to

on the national income accounts in which interest payments for servicing
the éove?nment debt were presented as a transfer payment. Tﬁ; post-test
dat# reveal a substantial shift in attitudes by both groups with reference
to a balanced budget. The complicity index reveals that even among those

who ranked this item last on a pre-test basis, most did not hold concurrent

reveals that the experimental (gaming) group of students not only ranked

the item #4 for 92% of the students surveyed, but also had acquired a

had the control gfbdp. Rank correlation coefficients were not used to
analysefthe déta'preéehﬁgd in TABLE 4, and so the statistical sigrzificance

of the findiﬁgé'candBt be rigorously stated.

D e

Finally; a fairly standard 18 item Instxructor Ratiné Scale was

10 (highesﬁ possible ratiag), with nine gradations between. There was 3
usually a marked serial correlation among the 18 items rated by each student

(i.e., the ranking gradations tended to be homvgeneous for each student

reépondent, clustering closely around some mean ranking). |

The experimental group evidenced a mean ranking of 8.4, while the
control group mean ranking rating was 7.7. Under "additional comments" on
thé rating scale instrument, fully 34% of the students in the experimental
group made a favorable reference to the macroeconomic game, and an additional
30% rendered some other favorable comment on the course. In the control .
group, only 21% offered any comment on the course at all. Just one comment
from the control group was hostile, with the vast majbrity offering benign

or salubrious replies. ‘
28
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Evaluation Summary

The experimental findings of this report indicate that the cognitive

objectives of a unit of macroeconomics may be achieved with equal efficiency
by gaming techniques or conventional instruction. The results may not be
generalized, however, to other student populations or to other games.
Certain deficiencies in the research design, chiefly the sensitization of N
experimental subjects via behavioral objectives and the unknown reliability
of test instruments utilized, may have affected outcomes.

Gaming seemed to have elicited comparatively greater impact on stu@eqt
attitudes toward government spending, and a favorable attitude towards the
course as a whole than did conventional instruction. |

To those who say that replication is impossible, ful; disclosure of
the research design, statistical techniques, and the instructional materials
utilized are presented in this report. Another instructor who participated
in this gaming experiment (but not in the evaluation) comments:

Students who reinforce their learning in economics with
participation in the operation of their own economic model gain
confidence in the relevance of economic variables as they exist
in the economic problems of industries and countries. With first-
hand experience in seeing how the interaction of economic
magnitudes works out from period to period, they are in better

» shape to discuss and evaluate economic issues wherever they arise..

One student whose attitude toward economics was summarized
with the statement, "There must be a better way to learn this
stuffl" agreed heartily that practise in the operation of his
own model was part of the improvement in intelligibility he
hoped for. Another student of introductory economics declared
that previously he had been tongue-tied when someone who pro-
fessed some acquaintance with the subject of -economics spoke
out in company matters, but that since he has now seen how the
thing operates he feels able to hold up his own end even when
discussing such matters with admitted economics majors.

-
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There has been an impressive general eagerness shown by
students in participating. Some of them have even worked more
than a single system to keep the model of 3ome absent fellow
menber of the class going. They have welcomed the opportunity
to try out alternative adjustments for comparative effects.

With a computer to assist their understanding, students
regard economics as a more reasonable body of theory and
information, and are far more willing to commit themselves to
respond to the point of view which economics provides mem in
their capacities as citizens and as individuals, both.~"

How many economics students are 1ed to actually enjoy the nuances
of macroeconomic theory? There are alternatives.

A more sophisticated macroeconomic model derived from a yet unpublished
paper by F. Trenery Dolbear, Jr., Richard Attiyeh, and William Brainard
is presented in APPENDIX B. This model includes 2 monetary component
(the money supply) as a student decision variable. It also incorporates
& Cdbb-Douglas production function. This model is more difficult to run

from a processing or production standpoint since history data cards aze

required.

A Monetary Policy Game

In the future it will be possible to construct a realistic monetaxjy v
policy game. When this occurs, both f:lscal and monetary policy may be -
presented in a gaming context. Indeed, s;eparate teams in the class.
representing the monetary adthorities and‘. tixe fiscal authorities masr
interact to influence economic outcomes in a single model economy. But
a wonetary model presents some "state of the art" difficulties. The basic -

monetary policy problem may be stated in the following way:

10 Information in a letter to the author from Charles Bakewell,
Economics Instructor, Mt. San Jacinto College, January 7, 1968.
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 There is at any point in time some optimal policy mix
(through manipulation of the policy instruments of the discount
rate, reserve requirements, and open-market operations) which
will tend to maximize the goal function of a specified economic
system, subject to the operational constraints of that system.
Since the effects of policy decisions are known only after a
time lag (the "outside lag'), monetary target proxies (interest
rates, free reserves, money stock, or monetary base) are selected
as responsive interim indicators of policy effectiveness. The
ultimate concern of monetary policy is the goal function which

includeg aggregate demand, employment; real income over time

MRS W & wEpte wts  wwanwess - s apeawe b

price stability, and balance of payments considerations.t?

There are several difficulties presently impeding pxoqel development.
The nonstochastic model components are not known with certainty, par-
ticularly the values of the parameters of the monetary components of the
economic system. The values of goal data feedback are observable only as
lagged data meaning that policy effects in period t are observable in |
period t+2. The monetary target proxies are affected not only by monetary
policy, but also by pro-cyclical and countercyclical effects generated by.
the economic system itself through aggregate demand, exogenously determined
variables, and even random events. It is clear that a reduced form of the
system is needed. It is not clear that anything other thgn a naive mode_l
is feasible. Development of such a model was reluctantly beyond t:he. cap-

abilities of the modest resources committed to this project.

11 gee Thomas R. 'Savi.ng, “"Mone tary-Policy Targets and Indicators,"
The Journal of Political Economy, 1XXV (Supplement: August, 1967),
446-456.
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THE MICROECONOMIC GAME

Introductory Remarks

| Microeconomics (traditiorally called price theory) is the disaggtegation' .
of prices, costs, resource allocation, and the distribution of income. Thns,
microeconomics is concerned with tbe study of the behavior of individual '
firms, households, market prices,‘ wagcs, and incomes within the context of
allocating linited :_:esources among alternative ends to maximize want
satisfaction. o N

A large segment of the typical principles course in microeconomics_
deals witn business enterprise, supply and demand, relationships between
costs, prices, and output levels under various market structures‘, and the
problems of maintaining workable competition in our predominantly market-
directed economy. |

In an era when students are protesting against the seeming irrelevancie'>
of much of the education imoosed upon them--education | justified chiefly by .

tradition, or by habit, or by the convenience of professcrs--the traditional

'two-dimensional treatment of pure competition or unregulated monopoly

alienates students with an efficiency seldom evidenced in academia.
Any of the conventional market structures can be formulated into a

gaming context in which students make decisions and bear the consequences
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of those decisions in a simulated envh:'om'aent:.]'2 iJsing such games as
innovative teaching devices, students are able, in an understandable and
lively way, to see how economic theory may be applied in a variety of
realistic and complex situations.

In the search for relevance in economic education, one might muse the

words of John Kenneth Galbraith:

A year or two ago, the United States Department of Commerce, ;
invading an activity hitherto reserved, at least in Democratic 3
administrations, to private enterprise, published a small pamphlet
setting forth the blessings of capitalism. It illustrated these
by describing the operations of a lemonade stand conducted by
two children under the trees. This was in keeping with well-
established practice in economic education which regularly holds
that capitalism can best be understood by examining enterprises
with little or no capital, guided by one person, without the
complications of corporate structure and where there is no union.
Economic 1life began with small firms, with small capital, each ;
under the guiding hand of a single master. A systematic and :
internally consistent theory, that of the competitive firm in
the market economy, is available for the explanation of such an
economy. This lends itself well to pedagogy.

But this view of the economy is not sanctioned® by reality.
Nor is it sanctioned--a nostalgic and romantic minority apart--
by economists.,
In student parlance, "Where's the action?" Which are the most relevant

market models for today's world? Cast one vote for the area in ttie.

competitive spectrum labeled 'Monopolistic Coﬁpetition" and "Oligopoly."

Once this emphasis is established, one selects the most effective way

of presenting such material to liberal arts and business students. Is it

12 See Thomas H. Naylor and others, Computer Simulation Techniques

13 John Kenneth Galbraith, The New Industrial State (Boston, 1967),
p. 8.
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to be "kinked" demand curve, an assigned‘reéding, Galbraithian prose, or

something else? Cast one vote for something else.

An Alternative Approach

Fortunately, there are several existing business games available for
general applications in economics.u’ After suitable modification of the |
computer program to match equipment capabilities or in order to alter
demand elasticities and cost functions ’ students form corporations in class
and compete as rival business firms in a dynamic simulated env:lronuent.
Decision variables inc lude product price R production volume, marketing,

research and development, investment in plant and equipment, and stock-

holder dividends. The computer completes the necessary calculations according o

to model specificatione and returns reporis to ‘each firm:including an
operating statement, an income statement, a profit and loss statement, a
cash flow statement, and a balance sheet. The data are interpreted
(accounting students usually rank high in the corporate structure), and
new decisions are rendered for the reiterative process which ‘condenses
several years of experience into a few class periods.

Such a learning environment, aside from its motivational attributes,
provides the frame of reference within which many of the topics of
microeconomics may be effec tiyeiy ixresented. Econonic concents advantageously
presented within this conte:‘ct include: h price and non-price competition,
market demand, _denand creation, profit maximization, industry pricing

interdependence, collusion and Antitrust, costs and revenues, and labor-

ok n

1%y suggested sources ere. THE EXECUTIVE GAME, IBM 1620 General
Program Library, order number 11.0.036, or Richard C. Henshaw, Jr. and
James R. Jackson, The Executive Game, Ri.chard D. Irwin, Inc. (1966).
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management relations. In addition, a wide variety of information emarating
from the mass media becomes amenable to avid student interpretation and

analysis.15

Evaluation

Since the three economics classes participating in the microeconomic
game also participated in the controlled evaluation of a programmed text-
book during the semester, the classes did not expefience identical
educational experiences prior to playing the game. The research design
utilized was subjected to several 1ntérﬁa1 and external sources of inval-
idity including possible interaction effects, historical contamination,
and deficient controls on extraneous va:.;iables. For this reason, a rigorous
statistical treatment of test data to measure the significance of the
comparative impact of gaming verses conventional instruction will not be
reported here,

What is offered here instead is a qualitative comparison of two essays
written by students on an‘ examination in response to an identical question.
The two students were of comparable abilities (as measured by college
entrance scores) but had received differing instructional treatments.
Student X had worked through relevant material in a programmed textbook, and
had concurrently read appropriate chapters in é popular textbook. Student
Y had yvorked through the programmed text during a three-week period, and

particii)atéd in the microeconomic game, with no other assigned instructional

15 An interesting example of this occurred in a news article entitled,
"y, S. Steel Cuts Prices to Fight Import Boom, Dismaying Other Mills,”
Wall Street Journal, May 9, 1968, p. 1.
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materials prior to testing.16 Both of the following answers ;eqei.yed

"A" marks, but they were not atypical.

EXHIBIT B

Question

Between the market models of perfect competition on one hand, and
unregulated monoply on the other, lies the "orey area" of the competitive
interaction among the majority of today's corporations. Discuss and evaluate
the implications of the following concepts both from the point-of-view of
the producer and the consumer when imperfect competition prevails: ‘

a) price competition

b) non-price competition
¢) product differentiation
d) resource allocation

Student X Essay Reply

The “'grey area” of competition includes monopolistic competition and
oligopoly. In monopolistic competition there are a substantial number of
firms competing in the market, with sellers offering products which are .
different in some way f£rom the competition's. In oligopoly the market is
dominated by a few large firms (for example the automobile industry) and
coupetition is not very keen due to "live and let 1ive" policies. In
fact, collusion and adminisiered prices are coumon. Price competition is
especially dangerous in oligopoly because cutting prices will lower total
revenue when all firms do it. This is because demédnd is inelastic and
other firms will lower their prices too. From the consumer's viewpoint
more price competition would be to his advantage, but it is unlikely if
there is a kinked demand curve. Non-pricé competition takes place when
firms advertise and promote their product. This kind of competition
allows the producer to increase his sales without price cutting. Some
advertising is informative, but most of it is just salestalk, The consumer
could get some products cheaper if there were no advertising. Product
differentiation occuxs when the producer makes his product different by
putting it in an attractive package, or promoting it by brand name, ox
by making people believe that it is new or better. The consumer benefits
if the product really is improved, but often the product isn't really new
or even very different from other close substitutes available. An example
of product differentiation would be Bayer Aspirin.

6

; The programmed text was, Robert C. Bingham, Economic Concepts: :
A Programmed Approach (New York, 1966). The conventional textbook used was,
George L. Bach, Economics: An Introduction to Analysis and Policy, 5th ed.

(Englewood Cliffs, 1966), with assigned Chapters 27, 28; and 29, pp.426-477.
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Resource allocation is supposed to be best when P = MC = MR as in
pure competition. Waste occurs when monopolistic competitors spend billions
of dollars on advertising when the labor and capital used.could be producing
other things. Whenever there is imperfect ccmpetition, the price charged
is greater than average cost, and average cost is greater than the minimum
long-run average cost according to economic theory.

Student Y Essay Repl

a) Our industry attempted to hold a uniform price policy, but the
agreement broke down in the second quarter of operations, and price cuts
followed. This situation (a price war) continued until most of the firms
agreed that more was to be gained by an understood limitation on price
changes. Thereafter price competition was generally limited to small price
changes, with a fairly stable average price for the industry. Price
competition was very difficuit to maintain because the other firms would
retaliate and everyone's profits would be lower in the long-run. The
consumer might not be happy since he wasn't getting the lowest possible 4
price, but our stockholders are more important to us. b) When it was
apparent that we couldn't use price as a sales weapon, we relied more on
marketing and R & D expenditures to keep our market share intact. Soon
we were cowpeting with the other firms on almost everything except price.
We cut internal costs to boost our profits, but we found that if we cut
our marketing and R & D we lost sales. Our costs were creating demand and 3
increasing revenues. We kept increasing these outlays until we felt that
the increase in cost exceeded the increased revenue. This is something 4
like MC = MR in Bingham. In fact, we have even started to ignore our 3
fixed costs when we make our decisions. c¢) From the start of the game :
we decided to produce a brand-name, quality product. We made our product ;
different through advertising and through quality improvements made possible
by R & D. If our product was exactly like the other firms’ products, we
wouldn't have any competitive edge. d) We devote our firm's resources
to making profits. If the consumer wants low priced goods with no marketing
costs, why doesn't he act that way? We are only concerned with what is
successful in our business environment. If the consumer wants better
widgets, he gets them. If he buys only the lowest priced item, he gets
low prices. If he buys our nationally advertised brand, that's what he
gets. Supply and demand is a two wsy street. The consumer gets what
he wants at a price he is willing to pay. Finally, let me say that the
price equals averagas cost stuff in Bingham is pretty hard to swallow. No
businessman in his right mind would go for that!

R P AT OoN

The preceding essay examples, to my way of thinking, exhi.f:it essen~
tially the same content. The point-of-view of the two respondents differs

slightly. Student X has obviously acquired more of the proper terminology

37




B iy s S 2 pake T TIPS O e

by R s e it v 4 i s e s T T AT i Gy

from his reading, while student Y probably has a superior intuitive grasp

of the meaning and relevance of economic concepts. To say that one product
is better than the other is a debatable assertion.
Examples of the decision forms utilized and samples of the printouts

are exhibited in APPENDIX C. Game sources are cited in the BIBLIOGRAPHY.

Conclusion

- The generation of student interest in economics is greatly aided by
plar.ed gaming-simulation learning environments. In the microeconomic
game, corporations held meetings outside the classroom to analyse per-
formance data, discuss appropriate strategies, and formulate corporate
policy. The number of students consulting the instructor quadrupled while
the game was utilized as an instructional tool.

Constructing and developing additional games appropriate for economics
instruction deserves the concerted attention of the profession. Development
costs of such games (e.g., an international trade:game) exceed the
resources of one professor in one educational institution, and may involve
years of arduous work and evaluation by a team of specialists. The end
products, however, could revitalize economics instruction so that the
profession may artfully and effectively transmit to students the valued

outcome termed “economic literacy."
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_ MACROECONOMIC MODEL . MARK IT RIVERSIDE CITY COLLEGE

The mathematical computations for the macroeconomic model are made with
the followlng squations and parameters. Two exogenous variables are
supplied by students. One exogenous variable is supplfed by the instruce
:gr;it‘l‘hroe -variables from the previous period provide historical cone

n 2 [

Supplied by Students
¢islon Variables:
Gi+ = Government Expenditure, Curirent Dollars
. T# = Marginal Tax Rate '
t*1 Data:. P#, Xi

Supplied by the Instructor

* I# = Random Variation in Investment, assumed to be a stochastic variable
drawn from a probability distribution with a mean of zZero.,
Is+ = Labor Force, Previous Year

Variables Defined :

Y = Gross Ndtional Product, Current Dollars

C = consumgtion‘Expondituro, Current Dollars

.1 = Gross Investment Expenditure, Current Dollars ~

G# = Covernment Expenditure, Current Dollars “‘
. P = GNP Deflator, Current Year : ﬁ

X = GNP in Conatant Dollars ‘
'L = Labor Force (Millions)

Q = Potentiel GNP, Current Year g
U = Unenployment Rate :

T = Het Taxes (Texes - Transfers) Current Dollars
 I# = Stochastic Investment (Random Variable)

T# = Marginal Tax Rate '

Pi# = GNP Deflator, Previous Ysar
X# = GNP in Constant Dollars, Previous Year
 Is+ = Labor Force, Previous Yesar

- Formulas Caléulated

Y le Y=mG# + I+ ug.%&s
> o *) + o
2. ' I = 16 (Y) + I
30 CoY el « (G
he L =)2,018 (L#)
B¢ T = "'9“..5 + T%# (Y) _
6. Q=1,03 (P#) (X#t) + ,3I# + ,7 (L-~ L)

T« P=1,01 (Ps) *[%: -a 3 16 8> 1.06 add (‘g'i‘u.zli)z

12 positive value
Special Condition: P inflexible downward

Special Condition: U cannot fall below ,035 . -

P
9 U-_.ouo-rg!%_;

n RN I S
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Macroecenomic Model--Mark IX

INSTRUCTOR COVER FORM

Instructor:

{1ast name)

I Value:
[
+07=
Current Year:
Previous L:

Remarks:

"3
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MACROECONOMIC MOLEL-RIVERSIDE CITY COLLEGE

Student Number Name Class Code *INDICATES INPUT VALUES

Year Y C I G* P X L Q

1 8u46.6 509.1 137.4 200.0° 1.010 838.2 81.4 851.3
2 876.6 521.2 140.2 205.1 1.024  855.8 82.8 873.0
3 897.4 536.9 139.5 220.9 1.030 871.1 84.2 901.8
L 983.6 591.1 162.3 230.1 lel01  892.8 85.7 .926.7
5 963.8 S571.7 156.7 235.4 1.112 866.7 87.2 1014%.2
6 1033.9 615.4 168.4 250.0 1.162  889.3 88.7 994.6
7 1025.4 611.k  164.0 250.0 1.193  873.7 90.2 1065.%
8 1067.4 636.6 169.2 261.5 1.195 893.0 91.8 1056.2
9 1129.6 672.2 181.7 275.6 1.233 915.9 93.4 1100.6. 3
10 1186.7 7114 189.8 285.4 1.264 938.4 . 95.0 1li6h.3

C = Consumption Expenditure, Curren
I = Gross Investment ExXpenditure, ¢
G*= Government Expenditure, Current]
P = GNP Deflator, Current Year -
X = GNP in Constant Dollars ;
L = I8bor Force (Millions)

Q = Potential Gross National Produc
U = Unemployment Rate
T = Net Taxes (Taxes-Transfers) C ‘

= Stochastic Investment (random ,
T‘- Marginal Tax Rate :
P*:= GNP Deflator, Previous Year 7
X*= GNP in Constant Pollars, Previd
L*= Labor Force, Previous Year




VALUES

X L Q U T I* T* P* X+ L’

. §38.2 81.4  851.3 Oh2 201.8 2.0 .350 1.000 825.0 80.0
855.8 82.8 873.0 037 203.5 0.0 340 1.010 838.2 81.h
871.1 84.2 901.8 Ob2 215.1 4.0 345 1.020 858.6 82.8-

t  892.8 85.7 -926.7 035 2301l 5.0 o330 1.0%0 871.1 84.2

. 866.7 87.2 101ik.2 06k 234.1 2.5 o341 1.10%  892.8 85.7

- 889.3 88.7  99k.6 035 2h€ab 3,0 .330 1l.112 866.7 87.2

' 873.7 90.2 1065.4 058 243.9 0.0 330 1.162 889.3 88.7-

: 89300 91 08 1056.2 . 0035 252.1!’ "1 .5 0325 1 L] 173 873.7 90 02
915.9 93.4 1100.6. ,035 266.9 1.0 .320 1.195 893.0 91.8
938.4 . 95.0 1l6h3 035  273.3 0.0 310 1.233 915.9 93.4

joss National Product, Current Dollars
jnsumption Expenditure, Current Pollars

oss Investment ExXpenditure, Current Dollars
vernment Expenditure, Current Dollars

jP Deflator, Current Year

JP in Constant Dollars

bor Force (Millions)

tential Gross National Product, lurrent Year
employment Rate

bt Taxes (Taxes-Transfers) Current Dollars
lochastic Investment (random variable)
rginal Tax Rate .

P Deflator, Previous Year

P in Constant Pollars, Previous Year

sbor Force, Previous Year

\\
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1620 FORTRAN II SOURCE PRUGRAM °

YR=0e

CODE =0
STNO=0 o : )
IF(SENSE SWITCH 9) 1,1
TYPESO
READSS» CSTNO,A.B.D,E.H,YR;G.TS.VS,PS;XS:FSQCUDEQCAtCB’CD
IF(STNO=CSTNO)S¢8¢%
PRINT80¢CA+CB,4CD
PRINTO60+CSTNO» Ay ByDyEsH sCUDE
PRINT6S
8 W=G+VS+115e485
R=(e93%TS)+e0495
Y=W/R
V(e 16%Y) +VS
C=Y¥=VeG
F=14018%FS
T==9445+( TS%Y)
Q=(1003*P$)*XS+(VS*.3)+(F*FS)*o?
Z={(Y/Q)=3e
IF(Z2)10+10413
10 P=1,01x%PS
GO TO 156
13 P=1e01%PS+2Z
15 IF((P/FPS)=1406)20002005100
100 P=P+((4¢%P ) /PS=t 424 )%x%2
200 X=Y/P
U=e040+((Q=Y)/(0%20))
IF(U=e035)16417917
16 U=4035 3
17 IF(STNO~CSTND)18919,18 4
18 STNO=CSTNO i
PRINT?Z’YR’Y’c,V’GQP.X’F’Q’UOTQVS’TS’PS’XS’FS
G0 TO 20
. 19 PRINT70 sYR9Y9CoVeGoPsXsFsQoUyTyVSy TSy PSoXSeFS
- 20 IF(SENSE SWITCH 9)25,3
25 TYPE7S 3
65 FURMAT(1HO.2X04HYEAR94X91HY’6X91HC97X$1HI93X92HG*96X91HP,7X;1HX,6X 1
1’1HL07X01HG’6X’1HU96XolHTo5X92HI*,4X92HT*’5X’2HP*’6XO2HX*Q5X’2HL*)
4 56 FORMAT (27HMACRO=-ECBNOMI C MODEL 600,02//7) )
858 FORMAT(lx’1594XQA49A49A40A40A4912’F“o19F3O30F401’F403$F5019F401g
‘ 19X 2144 A4yAG 4 A2)
3 60 FORMAT(IHOQZX31594X9A49A4’A4.A49A4Q5XolIHCLASS CODE 914410Xe24H% I
INDICATES INPUT VALUES) .
70 FDRMAT(ngI502F80192F701’F7Q3QF8019F7019F8010F7039F7a1’F6019F6039
1iFT7 e39FBoleFT70l) :
3 72 FORMAT(1H0915’2F801,2F701¢F7Q3QF8019F701;F8a19F7a39F7019F6019F633o 2
, 1F7034F801eF7e1) ’
75 FORMAT( 10HEND QF JOos//) ) .
80 FURMAT{1H342X 9 22HMACROECONOMIC MODEL~ 2A4y A4y A2 92X 9 THCOLLEGE)
END
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APPENDIX B

Macrosconomic ModelweMark XIIX

Contents:

1o
2,
3.
L.
5.
6.

Instructor Cover Forn
Student Decision Form
The Model Defined

FORTRAN II Source Program
Sample Output

End-of-Came Source Program
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MACROECONOMIC MODEL~=Mark III

Riverside City College

Instructor Cover Form

Class Code ¢ © 0 o © ¢ @ @ 0 @

QuUEarter . ¢ ¢ ¢ o ¢ o 0O @ 0 0o o ® @ 0 o

I*..O.'.C.....G.O...

| . tor
Model Mbde (lgaoorB) ® ¢ » 0O o ¢ © » 0 0 @

Fo et i e e o S PO WA IT 20,

Note: Mode 1
G# and T#* decision variables allowed, M =
Mtﬂl '
Mode 2

Mi# declsion variuble allowed, G+ and T¥ =

Mode 3
G#, T#, and Mi¢ decision entries allowed.

If no student entry, 8ll decision variables are derived
from previous history period, . -
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MACROECONOMIC MODEL--Mark IIX

Riverside City College

Student Decision Form

The student dscision form may be constructed
by using optical scanning answer sheets (as in

APPENDIX A), or by using mark-sense cards.

Supplied by Student:

Student Number . ¢« e ¢ o o

Government Expenditure , . .
Marginal Tax Rate . « ¢« ¢ o I
Money Supply o« ¢ o« o s o o a0

Failure to render a Decision Form on the date .
due will result in the use of the previous period's

decision variables.




MACROECONOMIC MODEL--Merk ITI

Riverside City College

This quarterly model is based upon the work of Dolbear,
Attiyeh, and Bralnard. Thelr model has been modifled in
ceriain re¢spects, reduced to computational formuias, and
computer programmed for classroom use. The variables and
paramsters are amenable to revision and modification.

Supplied by Instjuctor: Class Ccde, QTR, I#, and Model Mode.

Supplied by Students: Student Number, G, T, and M,

‘Su;gglied via History: QTRt-l’ At-l" I‘t-l’ Kt-l’ It-l’
ADDONy .10 Gigoys THga1s Migoy » Ppoy o N¥Ppy » Upoy o

Definitions

QTR = Quarter

GNP = Gross National Product
NNP = Net National Product

C = Consumption Expenditurss
I = Net Investment

G = Gcvernment Expenditures
T = Government Tax Receipts
Ts# = Marginal Tax Rate

DI = Disposable Income

PS Perscnal Savings ’
RE (BSAV) = Business Savings (retained earnings plus cap:ltal
consumption allowances)

M = Money Supply

R = Rate of Interest

X = Deflated GNP

U = Unemployment Rate {percent)

P = Ppice Level Index

PCHG = Change in prices (pesrcent) at annual rates

GROW = Querterly change in NNP (expressed in decimal form)

Formulas Calculated:

I, Potential Output
19 At = (l"' OOB)At 1 s A. = 2,7
2, L, = (1+.002)L,_, , L = 67
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MACRCECONOMIC MODELw~=-Mark XI1IX

R PN T OR PN AR ST DO R UT S RIS N A = LASUNERAOTRIRPRARR R G0N

. 67, o33
Q, = ALy K,

gate Demand

Dy = 1 + (2.761)T%

Ey = 1.25M;/.3305 Py 4

NNP, = 122,69/D + E/D + ADDON, _
+ I#,./(.3305D)

(Hereafter, NNP is Y.)

Ezxamine Y; and Qgo If ¥, < Q, M)DOM1= = 0, go to
equation 8. If Y, > Q,, ADDON, = (Y.~Q;)/ 3.2787

and go to equatién 18,
Ct =20 + °92(Yt + I.|.0 - T.}t‘!t - 015Yt)

- 1
DIt-Yt '»'.i.t--m:‘.t

Mt = M*t

1 /(-3305D) + G#./{~3305D).

+ I

t-1 t

Ry = (2250 = 50My/Py 3 + 12.5¥;)/Qg, if R ¢ 3,00

rodefine R = 3,00
GNPy = 1.1 Yy

PS, = DI, = C,

(If Y4> Qg) Cr =20 + .92(Qp + 4O =~ TsQp = .15Qt)
REt = 015@4;

Ty = =40 + T#Qq

Bl = Qg = Cg = Gy

DIy = Qp # 40 » T#.Qy = ,15Q,

Yy = Cy + BI, + G#y

GNP, = 1.1 Y,

Ry = Ry in 15,

IITI Phillips Curve

Ug = 100(.025 + 533 (1=Y/Q¢) )

if Y. /Q < .89,

PCHGy = 100(=1 + .998L + +1(¥ /Qp = .89) )
1t Yo/Qp > .89

PCHG, = 120(=1 + No06 = TY./Q, + L(Y,/Qy)2)
Py = 1.004 Py o (1 + .0025PCHG, )
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MACROECONOMIC MOpEL-<Mark III Page 3

IV Economic. Growth
30, GROW = Y4 = Yeal / Yieul s O*r 1L YD Q,

31, X = GNPp/P

. 3 —

2 Y P . Y
DIV UL U3 IIopIuam

A 1listing of students with their cumulative price level,
average unemployment rate, and & weighted moving average of
deflated GNP is prepared by the computer along with percentile
rankings in each catagory and a comprehensive percentile ranking ;
based upon the other three percentile rankings., This listing q
allows each student to compare the performanco of his economy
with that of others,

The listing 1is also conwoniont for grading purposeso

THE END

2 b o
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MACROECONOMIC MODEL 111

PROGRAM GENERATES 1ST HISTORY CARDS USING I=0y A=2,7s L=670, )
K=200ey AI=1000+ G=5500s P=1oy ADDON=0,9 T#=0300sy M=125,06=97 s
INRPUT DATA

1ST DATA CARD HAS CLASS CODE ALL OTHER CARDS HAVE STUDENT NAME
AND STUDENT NUMBER IN THE FOLLOWING FORMAT

COVER CARD (CLASS CODE ONLY) CLASS CODE= CClwé

2 STUDENT CARD = CC1~20= STUDENT NAME, CC21~26=STUDENT ID NUMBER

FORMAT(1I6)

FORMAT (S5A4416)

FORMAT(5A4,13457106024/95F10e292164F10039¢F762)

FORMAT (244 MACROECONOMIC MODEL I11)

FORMAT{ 1H sISy1Xp5A4931X+11HCLASS CODE ,14)

FORMAT (4H QTR96XQ3HGNP96X;3HNNP18X’1HC98X91H198X91HG.8X91HT9?X9

H2HT k97X

12HDI 37X e 2HP S s 7X s ZHRE 98X 1HM 98X s 1HRs 8Xe 1 HX)
FORMAT(IHO 91491 2F902¢4F7e2)
FBRMATl1H098X.1HU,8XQIHPs@Xo#HPCHG’4X94HGRGW)
FORMAT(1HO 94F 9. 2)

FORMAT {1H+1)

DIMENSION Al1(5}

T1=4300

PRINT 80

READ 1,ICODE

INITIAL START PROGRAM
BI=0e

A=207

AL =67 ¢

AK=2000,

Al=100o,

Q=550,

P=14000

ADDON=0,

T=e300

A=2o7

AM=125 00

G=97.

POTENTIAL OUTPUT

E=1025%AM/ e 3305%P
037*2. 78‘%‘?‘1 ™ .
Y=122469/D+E/D+ADDUN/ (¢ 3305%D I +G/{ ¢ 3305%D)+BI/ (0 3305%D)
A=A%{1e+e003) )

AL=AL%*{1e+e002)

AK=AK+BI1

Q=ARAL %0 67%AK%EN o 33

AGGREGATED DEMAND

RE= »15%Y
C=2004+692% (Y440 e~T%kYwel5%kY)
Bi==1662541e250%xAM/Pw=ge1125%Y+ADDON
DI=Y440e=TkYm~e1l5%Y

10

- 20
30
40
80
60
70
80
20
100

110
120

130
140

150
160
170
180

190

200

2190

220

230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380




™t

T=w00¢4+THY :

R=((225Ce+50e 2AM/P4+12e5%Y)70Q)

GNP=C+BI+.O3*AK+G

PS=DI=C

X=GNP/P

U= 1000*(00¢5+o33*(10'7/03)

PhHG“lOO,*(“l.+.9984+o1*(Y/G~089))
20 - P={1eti10/7400¢%*PCHG %P .
22" GROWS(Y~4404) /Y

170 ROUTINE

. 1QT=1"

10 READ 25A1.10D

T PUNCH SeAl9IQTsAsALIAKsBIsADDONs Gy T9AMePsY s ICODELIDsT1 U
PRINT 4
PRINT S+IDsA1,ICODE
PRINT 6
PRINT 70:QTQGNPQYQC,BIQGQTtTltDIQPS,RE’AMgRQX
PRINT 8
PRINT 9+UsP+PCHG¢GROY
60 TO 10
END

a3
" ’ a s
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MACROECONOMIC MODEL III PRODUCTION PROGRAM 20
' ' ' 30
40}
504
PROGRAM OPREATIONS AND CARD FORMATS f 609
e o o e 00 0 0 e s 0 4 o 0 6 v et 70
le THE PROGRAM MUST HAVE A #FANDKOS0S CONTROL. CARD - 80
g0
2¢ ONLY 70 STUDENTS CAN PLAY THE GANME IN ONE PASS OF THE PROGRAM 100
: . 110
30 1F LESS THAN 70 STUDEN1S PLAY THE GAME A BLANK CARD MUST BE 120
"PLLACED BEHIND THE STUDENT DECISION CARDS 130
140 ¢
4o STUDENT DECISION CARDS ARE PLACED AHEAD GOF THE STUDENT HISTORY 150
CARDS 160
: 170 .
INPUT FORMATS : - 1890
100 o 2 e 0 0 ’ 190 |
200
io STUDENT DECISION CARDS . . 210 !
CC 1~6 STUDENT ID NUMBER - 220
CC 7=i4 THE YALUE FOR G " \ 230
CC 15«22 THE VALUE FOR T 240
CC 23-30 THE VALUE FOR M 250
: - , 260
2¢ INSTRUCTOR COVER CARD 270
NOTE THIS IS THE FIRST DATA CARD TO BE READ 280
‘CC 1=6& CLASS CODE - 290 -
CC 7=10 THE GAME GTRe . ‘ 300
CC11-14 THE PROGRAM MODE : - 310
CC 15-18 IS THE I BAR VALUE IN FIXED POINT ; , - 320 1
DIMENSION G1(70)¢T1(70)oAML(70)+ID1{70)4A1(S) ' 330 |
1 FORMAT(16,31¢) ‘ . 340
2 FORMAT (1693F 8¢ 2) ’ - 350
3 FORMAT(S5A4913:5F10625/9s5F10629216) - } ’ 360 |
4 FORMAT (21HONOC DECISION CARD FORs1X35A4) B - 370 °
. 11 FORMAT(SA49134S5F10029/93F10e252F104352169F1063¢F762) - 380
L 12 FORMAT (24HOMACROECONTMIC MODEL 111) 390 -
13 FORMAT(1H 91631Xe5A%491Xy11HCLASS COUDE :16) 400
14 FORMAT (4H QTR96X 9 IHGNP 96X 1 SHNNP 38X 9 1HC o 8X 9 1HI 98X 9 IHG 98X s 1HT 9 7K s 410
#2HTR s TXs 420
12HDI 97X 9 2HP S 97 X9 2HRE s 8X» 1HMs8X s 1HR 98Xy 2 HX) 430
15 FORMAT{1HO¢14912F9e20F742) : 440
16 FORMAT(1H0.8X9lHUedxo1HP.4X,4HPCHGQ4X.4dGROw) 450 3
17 FORMAT(1HO94F942) . 460 3
80 READ 1+ICDsIQTR,MODE.1B | " 470 }
- ' : : : . 480 1
READ INSTRUCTOR COVER FORM CLASS CODE, GAME MODE AND I BAR ' 490 4
‘ , 500 4
1ICC=0 ‘ 510
DO 221 1=1.,70 . 520
ID1(I)=0 : ; : : 530
; G1(1)=0e . - - 540 4
| T1(1)=00 - 580 4
f 221 AM1(I)}=00 o - - 560 §

DO 50 I=1,70 . | ‘ . 8707




L

READ 20ID1CI)sG1(1)sT1¢1)9AML(I)
IF(IR1€1))50651,50

READ STUDENT DECISION CARDS
LAST DECISION CARD IS BLANK
69 STUDENTS TOTAL CAN PLAY THE GAME

CONT XNUE
DECISIUN CARD INPUT

READ11:A1sKQTRsAsALsAKIBIoADDONIGo ToAMsP 9Y s ICO5 1D 4T2
ADDON1=ADDON '
Yi=Y

READ HISTORY CARD

Al=IS
DO 52 11470
IF(ID-ID1(1))52¢53452

IF I0=1Di DECISIGN CARD MATCHES THE HISTORY CARD4AND THE PROPER
INDEXES ARE SETe IF NO MATCH IS FOUND FOR THE HISTORY CARD AN
ERROR IS PRINTED AND THE HISTORY VALUES ARE COMPUTED

GX=G1(1)
TX=T1(1)
AX=AMYI(TI )
GO TO 54
CONT INUE
PRINT 4¢al
GX =06

TA=T2

AX =AM

GO TO 57

IF NO DECISION CARD fS SUPPLIED SET PROPER VALUES FOR GXsTX AND
AX == PRINT A WARNING MESSAGE

GO TOR({(S55 .56 ¢57 ) MOLE
SET THE HMROPER VALUES DEPENDING ON THE PROGRAM MODE

AX =AM
GO TO &7
GX =G
TX=T2

POTENTIAL OQUTPUT

E=]1025%AX/e3305%P

DETX%2e754 410
Y=122e69/D+E/D+ADDON/ {0 3305%D ) 4+GCX/ {033 05%D ) +A I/ («3305%D)
A=A%{(16¢+2003)

AL=AL%(1p+e002)

AK=AK+B]




Q=AFAL %96 THAKE® 0 33
CIF(Y=~Q)58459,59

59 ADDON=0

58 IF(Y~N)61461460

- C .
f C IF @ 1S GREATER THAN Y COMPUTE VALUES USING Q
C -

60 ADDON=({Y~Q)/342787
C=20 s +e92%{ Q440 o~TX % Qme 15:Q)
RE b J 15 'o~Q
T=~4044+TX%Q
U“lOOo*(0025+o33*(10'0/0)’
BI=Q~C~G
DI—Q*QGo*TX*Q*ols*Q
Y=C+BI+GX
. GNP=1, 1%Y
GO TO 62
61 RE=alS%Y .
C=20 070 92%(Y+400=THX %Yo 15%Y)
BI==16025+10250%AX/P=s1125%Y+ADDONLI+AL
T8 0ot TXXRY
U=1005%(e025+633%(1c=Y/Q))
GNP =1o1%xY
DI=Y4+40a~TA%Y e 1 5%Y
62 R={(2250e=50»3AX/P+12:5%Y)/C)
IF{(R~36130044009400
300 R=3,
. --400 PS=DiwC
X=GNP /P
PCHG=]1000%{>1¢ +09984+5 1%{Y/Q=~es8C))
IF({Y/Q)=689)70s70,71
T 71 PCHG=120e%(=1at4o0647 %Y /Qtbe%(Y/Q)%%2)
70 P=10004%(P)¥+P*{(PCHG)}/400,
IF(Y~Q)50025004501

'COM#DTE THE VALUE OF GROW DERPENDING ON THE VALUE OF Q

o0a

500 GROW={Y=Y1)/Y1
GO TO 502
501 GROW=:{Q=¥1)/Y1

170 ROUTINE

A502 PUNCH 113A19IQTRIAsALIAKIBI sADDONsGXeTsAXsP oY ICDsIDYTX U
150 PRINT 20

20 FORMAT (1H0)
ICC=ICC+1
IF(ICC=4)1005100, 101

100 PRINT 12 .
PRINT 13+IDsA1LICD
PRINT 14
PRINT 15+IQTRoGNP¢Y sCoBI sGXeToTXeDIsPSIRE 9yAXsR 9 X
PRINT 16
PRINT 17sUePsPCHG GROW
IF(IQTR)51+80+¢51




1101 PRINT 102 . 1690
102 FORMAT(1H3) ' 1700 |
ICC=0 1710 °
GO TO 150 1720
END : 17305
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Yeoar-End Program
Flowcharting Worksheet #

| Allocate
Stovraq & . @
For B U, %X, Y
Freguency Tables
| /4 TNz
Set Tndexes
Set gtcg;qt
Cor
3 AR Y

XC1 = %o A Xl o

¥
¥e-2+Xo -3

Kead NMumbey
oF students in

Game + H,. of
§ame QTRS

¢ "—J (

} Y o
i ;

Begin )

" Read Student Losp
HisToRY ¢ ARD 2
4

Y

Y

Y W) s W+

IYTED (YLOD /AL

A Value e".'~ Dt e =2 NC~3
aiut o WENT =Yl T+4]

U 1nte Storage -

Areca u.t(n*,

v

Calculate
The Value
Yi(n) U sing
HIST Y Vaiue

A 7

A Y1(n) = Y $xc
XKC =Y +4
JCNT=TenNTr2

15 s
'/ICNT:.F:'\ ™ #This General Flow Diagram is

Ne - substituted for the FORTRAN II
YES program which was developmental
at the time of this report. ~




Compute
Frequency

Ffor P, \

i

F = %]{( :oa)

5

Sort P

Data into

Asc.eml;h3
order

!

Compule
Percentile
T:* b’ ; Fo\ﬁ

!

Sort Data
For U

Order

m+to i\sunJc'ns

*

‘C.om":u'(' &
Fercentile
Tuble teve

U

ourpur
ComeLeTE

Calculate

Avera 33 ‘
Percentile
Rank Using

,*,
!

ARD X (N)

s

y

APR =
Py U ()4

| X(N/3

Compufe |
Ave. Percentile
Rank Table

STuDENT #&
( : - sTubENT
NAME.

AX(N)

1

Rint

p(N) PR(Y)
NN ) URQR)

AVE % Rank
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APPENDIX ¢

Micrchonomic Model

Contents: 1.

o

2e
3.
ho
5.

Instructor Cover Form
Player Decision Fom
Operating Statement
Tacome Statement

Year<End Industry Summary
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| RIVERSIDE CITY COLLEGE
THE EXECUTIVE GAME

Inst?uctcr Cover Form

" ;fid'entifi#ation’: Industry No,

.o

ey o »
”‘\<\w. soe Tt -
. '
- m DA

TR g

Dt
I,,‘g:\;{:,(: ',L(,"‘ n,‘*”.
’ vv‘- > -..;t.:‘{:,:)\.v .{’( ]

o - " No. of Firms (2-9)

Period (1=12)

R e
Crnt
TPy

Quarter (1-4)

Economic Indices: Economic Index

| Soaéoual Index 6.

_Instrué‘t‘or Name $

 Submitted: Date _____ by

time

time

‘Received: Date ______ by

" Completed: Date by

time




RIVERSIDE CITY COLLEGE
THE EXECUTIVE GAME
Ployer Decisiom Form

" Identiffcation Datat . |
1. Industry Noo v e o o s a0 e s v s ,,‘,@,
2e F;mNo.(Z-9§-.~.o..f...g. ‘
© 3., Period Nou (1-12)s & o
Y Calender Quarter (1<)

L J
e
.
.
[
.
e
[}
f

»
!
&
L J
[
L

Doc.taion Data:
| 5 Price ($9.99 limit)
Rotos 1tem 6-13 valuca oatemd 88 whols

6. Marksting & Advertising Budget . «
Te \Ruau'ch & Dovelopuont o ¢ » ¢ o o

8. Hhintonnnco e o5 6 08 o8 8 & b
Q.VSOthul.dProduction.....s.

10. Piant Investuant (depreciation
~ and new capacitY) e o s e o 0 v o

1. Raw Materials Prugh&bo leeov oo oF?

12, ~mseb11mou§ (no entry unless
V'Pin!ltY,dharaﬁd) ¢ ¢ 0 0o ¢ o

'13,’;ﬁividbnd" ¢ e 00 0 0 0 0 e




EXECUTIVE GAME MODEL 1
PERIOD 11 CALGIR 3 ECONOMIC INDEX 113.
INFORMATION ON COMPRTITORS

PRICE DIVIDEND SALES VOLUME N PROPIT ;
FIRM 1 $ 6 65 $ 232380. 530863. $ 205417. %
firm 2 $6.70 $ 659990 466173. $ 220519.
fimm 3  § 6.65 $  500000. 666014. §  373803. 3
FIRM 4. $6.90 $ 0. 380000. $ 46876. . |
FIRM 5 $6.50 $ 200000 625000 - - $ 247663.
PIRM 6 § 6.65 $ 0. 543923, $ 169231, . 3
FIRM 20 1 PERIOD 11 . CAL QIR 3
~ OPERATING STATEMENTS

MARKET POTENTIAL 553517.-

SALES VOLUME : / 530863.

PERCENT SHARE OF INDUSTRY SALES 16,

PROGUCTION THIS QUARTER 527132,

INVENTORY FINISHED GOODS 0.

'PLANT CAPACITY NEXT QUARTER 375323,

BT AT TR

A S el T L NN
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PFERIOD i1 CALQTR3 ~ FIRM 201
INCOME STATEMENT

RECRIPTS, SLAZS REVENUE $ 3530243.
EXPENSE

LABOR (COST/UNIT EX OVERTIME 1.43) $ 859725.

MATERIALS (COST/UNIT 1.61) - : 852069.

REQUCTION FINISHED GOODS iNV, 11193.

ADMINISTRATTION ' A 323183.

MARKETLNG 550000.

RESEARCH AND DEVELOPMENT 75000.

MAINTENANCE 99671.

DEPRECTAT ION ' 192473. , :

MISCE!.LANEOUS . 171893, - 3135210,

‘RAW MAT. CARR. COSTS 42603,

FIN. GOODS CARK. COSTS 0.

PLANT INV., EXPENSZS 0.

FINANCING CHARGES 0.

ORDERING COSTS S0000.

SUNDRIES ’ 79290,

PROFIT BEVORE INCOME TAX ©$  395033. ;¢
ADDITION 7O INCOME TAX FUND A 189616. . .
NET BROFIT AFTER INCOME TAX _ 205417,
DIVIDENDS PAID - ' 232380.
ADDITION TG OWNERS EQUITY , . -26963.
: ~ CASH FLOW ~ I
RECEIPTS, SALES REVENUE , © 3530243,
DISBURSEMENTS 7 _ - » TS
- CASH EXPENSE ‘ . $ 2079473.
"t.nnn'xw T0 INCOME TAX FUND 189616.
-DIVIDENDS PAID 232380.
* . . INVESTMENT IN PLANT 0.
S "PURCHASE OF MATERIALS 950000. 3451469,
g ~ ADDITION TO CASH ASSETS - S 78774,
BALANCE SHEET : , A T

S ASSETS . | ' T

" NET CASH ASSETS | 1748951,

- INV.  VALUE, PINISHED GOODS e

‘ . INVENTORY VALUE, MATERIALS : " - 950000,
PLANT NET BOOK VALUE . 7506466.. . . .-

OWNERS EQ'JHY , - . 10205417, . .-~




EXECUTIVE GAME
, END OF FISCAL YEAR 3.
FIRM NET CASH . - 1INV INV PLANT OWNERS
NO. GETS VAL VAL VAL EQUITY
%) PIN GOODS MATERIALS <)) ($)
: % ¢))
20 1 2834260, 0. 18794, 7318798, 10162852.
20 2 1270068, 160992, 0. 8920216 10251276.
20 3 1935391, 45218, 0. 8994433, 10975042.
20 4 1327581 0. 0. 9734455. 11062036.
20 5 1478553, 0 0. 9713242. 11191795,
20 6 1538761, 37354. 228367. 10244101, 12048583,
 AVERAGES PER QUARTER FOR FISCAL YEAR 3. Only
FIRM MKT RD SALES NET RATE OF ,
S NO. $ ($> VOL PRF RETURN* f
(UNITS) ($) (PERCENT) RANK# j
20 1 687500. 81250, 582966. 183697. 1.436 2 3
20 2 400000. 87500 452893. 205793, 1.351 3
20 3 500000. 246250, 642542. 363271. 1.875 1 1
20 4 475000 ~ 143750. 464626. 116815. 979 6
20 5 462500 87500. 495865. 100016. 1.006 5 1
20 6 525000. 75000. 527836. 205940. 1.339 4

* RANK AND RATE OF RETURN ARE BASED UPON DRIVIDEND
PAYOUT FOR ALL 12 PERIODS AND OWNERS EQUITY AT
THE END OF FISCAL YEAR 3.
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